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(57) Abstract: Inventions 1-3 relate to an image display unit provided 
with an image display plate for displaying an image formed by sealing 
at least two kinds of particles different in color and charging character- 
istic between two substrates, at least one of them being transparent, and 
imparting an electric field to particles from electrode pair consisting of 
electrodes provided on a substrate to move particles flying. In the first 
invention, fine recesses and/or fine protrusions (25) are provided on part 
of or whole of the surface of an electrode, or fine notched holes are pro- 
vided on part of or whole of the surface of an electrode. In the second 
invention, the particle-contacting surface of a substrate is coated with a 
thin-film insulator having a volume resistivity of at least 1 * 1 0 12 [ Q • cm] 
to provide a insulator thin film, or the arithmetic average roughness (Ra) 
and the unevenness average interval (Sm) of a particle-contacting substrate 
surface respectively satisfy specified expressions. In the third invention, a 
fly-moving current produced when particles in a pixel are moved flying is 
detected to thereby read an image display status. 
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0~5 0 0 0 Ainu #?£b<tel 0-5 0 0 tfmteWSESn*. 

(1) H8£*mtfc:S'*--.* hftfP»*r*. 

(4) iQf&&&££«fc9?&to£i*3o 

(5) (3) ~ (4) 0r^<D*^ mmomzizmm \zfcz>&~?mvMv, 
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(3) (Dmmz, mM<Dmm/^->*mtt»%n\z^-fn'v<b$k\<^ mx 
^lt> ^htx+-^ x^w-A-ftie^, attune^***, 

-5?»5~5 0 0mm/sec, jfSUB2 0-1 0 0mm/sec, X 
^-y»0. l~10kg/cmMftt<ttO. 5~3kg/cm ! i:t 

iJ->H^77M*m ^T©«fc-5^^a-feX^TfiSM^^$ti§ (016 
#M)o 

(i) pgMW£ft£^-xh£^§rr&o 

(3) *©_fcte, H7^f7>fM7*hmh*»D^t5. 

(4) gft, x^^>^TRSM^^§A°^->^©^^^o 

*>WXMcJfl^*lfi*JB. #^Xtf-X\ m&DVzs 
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S^^-Xbftue, ETF©«fc 5&^D-feXl:TW«^ti§ (El 17 

&«-fb^13:* 0J5«fc«CT, ffiM©PM»Sfcfc3£T (2) KZ* (3) 

(4) ItbT, ^SW^OK. 

(5) &*OftDT> SE^SR^&tt^-rs 

^oM^ttx^j, mm, mamfrtt&t&to' 

(1) JS«Jifc7*M^^h7^;WA*te0(*W-«- 

(3) mm&wttez^-xb tenuis, mt-zit&o 

•fe9Sy^t»ft«*f Zr0 2 , A1 2 0 3 , CuO , MgO , Ti0 2 , l^UEOlWt 
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fltfWfrfe?Sy*, SIC, A1N> S i 3 0 4 & £ ©#SMMfe5frfe ? 5 v * tfllStf 6 *IS . 
%?7Wf-&Wxft*^ J§C**£fc* Si0 2 , A1 2 0 3 , B 2 0 3 , Bi 2 0 3 . ZnO &«H& 

TfB^T^$nsMIBi«^*©^^^ Span # 8 OT, flF * b < « 5 
T&3££ft t ifrMT?&£o 

Span= (d(0.9) - d (0. 1) ) /d(0.5) 
<fc£U d (0. 5) »05O%RniO^<, 5 0K#Jin«kD/hSV> 
^^^^MmTHL&m d(0.1) ttSinKTOlWOJtWl 0 XT? 
*SttWfeAtm-«bfc«^ d(0.9) ttCftKTOttf««9 0m*»^ 

Span * 8 OT^T* Ct^D, h +©**tfc*©lM X»WV^ fcfc 

^^ff"5^^^T?#^o 

^-X h>t>©i»Sf ©^fifSK^ViT, d (0. 5) £0. 1-2 
OMm, $?£b<«0. 3~10umfct*ili««ffSUJ. ZL©*Hfcf*E: 

-f^8eCT^*^B#6nfct>©T?**. JMmicHU Mastersizer2000 (Malvern 
Instruments Ltd.) WWfcJflyrc, aHWM««f»lC«[^*«Xb^ tt*©**rV 

£#T?#£. 
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«*-r*i. r*u;ws, x^u>^> x#*$/*, 7x;-m, 

*tbTo. i~5 oa*w^Jn^ti^o 
*©«i, MicjsuT, mm. n&m±nu *smi mmu mit® 

^nzfrbfoz^-xhttrnfos mnonmzT. mmm. mwm, 3#d- 
^te&zTfrmm&zn. mm^nmr^^ «« 500-3000000 

tifrnmm* tmamm* wmmm> *ks»k 

>li7^'J« $/ij3->iE Wo>tB, x^v'TO, X^l/> 
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*fc«*T*-t*&* ^'JXXrJVfR 7^UJWl^^>m T^U;^1/ 
WWWWWOWfcb-Ctt, jE*tttt#©**fc»» 4»7> i E=9A«»fl5^ 

&33, afcMKO!)JB!lje»> ASTM D570 izm-FZhOft&oMM&ifc^ 23^. 
gftg^ftpp (%) = (B/ A) xlOO 
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bT&Wl/X>^#W£bV>o 

^BJT'Kffl'r Span 5 3mx$>2> tK*. b < . 3 

&3£££>fc£?£b^o 

Span= (d(0.9) - d (0. 1) ) /d(0.5) 

c^u d (o. 5) fcm^©5ox*«£n<fc0*^<. 5o%*«2in«kO/j^v^ 

fcV>3»TO*/imT!*bfcJMIU d(0.1) »aJinKT©«C?©Jt*««10XT? 
& § * U mXm b fcftffi, d(0.9) liMT®W9 0%^« 

Span* 5 E£fc«ktK «fe*©lM X#»V^ ^-ftttfDHW 

»StfflV^Sf©¥»«l^^T> d (0. 5) £0. 1-50 

ssk, #*fc?©ffiWfc:^T* gyabfcs^©^ fltfca&w-rs*^© 

d (0. 5) K^cfT^ Jft/Jvg&WT^Ifc 1 ?® d (0. 5) <Dik* 5 0 OT, 0 £ b < 
1 0^T£-T3<i:£f£b^o £ ^JS^S^Wfr Span §/h$<tfctLTfe, HV> 

s v> ottw«*^>K«*ift fc*a lawn? * £ «fc -5 fc-r ^ * * * 
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mm.m* nmr)^>, nm^vv&. mk^wtitmm. 

El 1 9 3 ^^fc^SHII^Sfli &«^T*ia«^«©H^ 

^^©-<«i:^©a^Babira*^*r0T?**- BUS (a) ~ (c) 
«fc*V>T, 2 0 1ttjBW*R 2 0 2HSHWK* 2 0 3JS«R«iaWt 
0,2 0 4«*hMHL 2 0 SHJMWtttt^ 2 0 BttjEWttttt^ 2 0 7 
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mi 9 (a) twtfw zmu mmmu2 o 1 tmm&2 o 2) onic** 

n 1 &&rf L 2 0 5R^TE^«Ml^2 0 6 fcMbfctttt*****. E®tttB©*><& 

^tst, 01 9 (b) \z7K?£5\z. ?-u>j]?3iE\z£-ox. jE&nmtL 
f 2 o 6um^mM2 0 sfffiRgrau a#ws»2 0 5HMM12 0 4 

\%n,m2o 4W&&ntiL£fez&5tenm&wixr?z>^ ®i9 (c) 

5^ ^n^^aaot, MtfSf2 0 5^tl2 0 3i(Cii 
j£IfrU iE#«tt«lt^2 0 6JWlRlttS2 0 4flaK:f»^»*ra. 38 

w&K2 0 mij^e»^s^®«^mi4^2 0 6©§;sw. 
019 (b) £019 (c) ©ra«««©«tt*ste*r*^w-T?»t)®^** 

fcfi«*n*:Wi«SMI»»6«***l«. HI2 0 (a), (b) K*©flK:H©- 



37 



WO 03/088495 



PCT/JP03/04924 



««jftT. ^© WW®^± 3 X 3 07 h 'J 5/ f^^t. &H1IC«£ 

0 2 0 (a)> (b) KI^TWC&^T, fcJCTfx £K*Lfc&aHM (^« 
1) 2 0 3-1-20 3-3 tMC< KHPfff (5 s -* «® 

2 04-1-204-3^1 a^fc«BMEfl!bfcWt?* »»£2 0 1 ±* 
J:tf»lRl»R2 0 2_hlCi$tt£>nW& 0 ^*«E2 0 3-1-2 0 3-30^ 

n^ntctt, D^H^-rA*iHii?&2 o stf&misnx^&o mm^ *#ffl««2o 

4-1-204-3 ©WeftlCfck *7AH7^f /tHI® 2 0 9^UT7V- 
M ^77 2 1 0^^ntV^.^7AH^^/«2 0 91102 0(b) 
^-TJ:^^ «ffi«felil»2 1 1, m«/«JEESHfc!il(&2 1 2, ^felKffitfetti 
82 13, W214, jtaWi2 15*JMiUTrt*. H©*9AI«9-f AH 

g^ilC^tine/ h*^<AHIS&2 0 8H ^*H2 0 3-1-2 0 
ttHlfcWI«ftfc7V-A;ty77 2 1 OH 3^*nfc#lSl««-h©HWI« 

stun* 2 o 9H AA^nfcimjes^^^*^^*^^^**^ 

*P9-f/tiai&2 0 8. 7J^AFr7-fA«&2 0 9, 7^/^772 100 
D^SVi*ffiBIIL/T3 X 3«©lM>*** : f**J*^^** , » £<E>PgM2 0 7 
±jfcbfc*w«S2 0 3- 1-2 0 3- 3 £#fflm2 0 4- 1-2 0 4- 3 
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flaKy^swte:*****!^*^?*^*- -©i*>^ tt* 

tt^fr^te^tt^W^^nti^^^-S^^Tfe^V^ 3~ 1 0 0 0 n 

ot, n ©$t/£©ifi 3 &m\z&zmm&*mmiz&nzmmm&&fr*mzzt 
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mmiz&^xu. m L *m*mu2 o 3&£t£:ttisjiM2 o 4m*mm®W)?z> 
mzmm&mmmtmnz, zt\zmm vx. mmzmmfcrnvrcm^ommmm 

m^o^mmmtitmr^ zt\z&v anrz^omcD^fjmmvrcM^^. 
v) , z\(D®m\stdm-<Dm*mmnmmmxmn% z. 1 ic * vmimm^rc. o 

^£020 (b) C*t7l/-M7772 l Ofil:WU$<. z\wv? 
l/-AA>7/2 1 0^5*7^^7^^151152 0 9 ©«BESB£lfiIB& 2 1 1\Z, 

h?%mm<Dmm\s^v\zttjfc?%mMm*mj£*mJ]^ zvmm 
m7mmzmvxw&t£m&2 1 lxmmn&^m^^ zo^mm&^m 
%i/mfmwm&2 1 2^«i5i!^mbfc i fo©^sm«»cm^-r^^i^<fcD, 

02 0 (b) K:^T#^AK5KA[hI&§2 0 9ftTfck «gSS/ 

mffi^mi^2 1 2^e>£Jt}*$n^^^si«^^^^^^ 2 1 
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02 1 (a), (b) WttTHfn, *»W©»3»Bfc**H**S**fc**> 

@^^e©®^^©m@^ Kite* w Jn b £ * fc«> 

KStU 02 1 (a) C^<k5K^WfieW»TSb*^««EE5l^©«ffi 
AfeffJPbfc^fc»fe«*««»re**»l©««^ (12 2 1 (b) ©£ 

mnm&mm ^«ktm«Bb#v^«m£U:©«EB *wtab&»&fcf8arr3 
*w«are***2©w*ft» (021 (b) fc*«u ± 

B £ bT*Bfc^T*ma©*Milfc#JW*EPln«ffi*^^ T ' OWWMk 

mm = («wttt> - («xb/a) ©rawrsz: *BEb 
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±3®bfc«T», WICOTt^ttffiCtEf Silts u t lei 0 

(Dfatl^ l 2 o«±©ilSE5feff "5 «fc"5 K:bT«>«k^. 

j^±©^tbT^^nfeiii^S^mi"^^©*^©^^' :3ViT 

M&0> nXn<DTh'Jy^X©WSjSW*. ® 2 2 KwtWfcfeViT, 2 
3 1tt*9Al*^7tBlfc 2 3 2 tt«ffiaMfeH»* 2 3 3 \zmffi-mj£mm 
ft 2 3 4»S«e«mtt». 2 3 5W3BH& 2 3 6 ttA/DaaWiift 2 3 
7ttn^H7-f^ig», 2 3 8»7l/-A;ty7T, 2 3 9ft^tE 24 0 
»5*-^MT*S. *£SmH2 3 9 «h^-^lilS2 4 0©MH Ji^bfc* 
#&^©^£#JfoUWS. 

7^A*mss2 3 iiciq^T^^»^^mt-§fe8e)©«^-«^iiiHii^2 

-WiUT, 020 (a) te»-T«k5 fcfl«2 0 7 TSI^^nfeft-W* 
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^e.^, e^fc (±m&) mmz^T±mmm<DMft&nx.& re<^^j 

m^nr^m^^t^znzM^^z.tiz^vmjt'r^z.t^'c^^o z\<du> 
^rvhm^m^nrc^mm^mtmc^mjzm^mr^m^< , 
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m^mmw* * u s *> © t bx^j vr^. ^ ^ u tt©^£* m vx 

<$u&m (mi^©mi^Js^J) > 
±j£bfe«^& j rr«2[5:5fiw©^ i 5893©f& i ^w^sa^^fi^ 

w^sfc8&,«T©* i ic^-r^^<fc«e«©^/MH]^^.^©*^{-> 
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U Mitt, 4 (kV/mm) <Z>ffi9Wtt«. 1 <Hz) T?l O^HUHIbfctft, 1 
0 (Hz) TfSOMUPU ^©mi (Hz) -CjEteSffV^^&tt^WUfcJ: 

fl^fls«^c< »*> 6tui*oft%ot. Ott*2M^isMW& &nfc*ofc%> 
<d&> Att-«teiii«*fttt»«>6n«^ awflilMfcttfe©***-. «** 

^ 1 ^^t*o 
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WT % fc *> ic, ^©RflRi d fctt? ©«*WttftR fcBTF©* 2 ©£ 5 KM 

©«*ae*S«K:*tU 4 (kV/mm) 1 (Hz) T?l OOTflW 

10 (Hz) *©«1 (Hz) T£fe&frV>fctf&*fc 
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*2 0fftft*&* ^«wtft*c 3 WttftRt©(W, WBWltftfcW 
^Rfc©H***tttbfc££3» W/RBIOWA*!:^ I/R&5 0 

±.m^mmmx\^ mm*mm±fcmmm*^x^z>-t)K *mn 

(1) 3-f^>W«6i# (»J©) 

iflRfca-^-r (#«) J I S H 0 5 0 5-1 

9 7 5Kt£oT$J5£bfc 0 

(2) 3— 5V (WIB) ©#WWfc 
mm<DV>7)V*H?mVfZo mz, QEA«CRT2 0 0 0fia*ffl^ I mm 

»WM2 2t: 4 lS5 0RH%i:bfc. 

(3) mmm^mn^^T^m 

(4) gi^w 

mm^mm (%) = cb/ a) xi o o 
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(5) u?<Difr?mfrttxxm¥% 

Mastersizer2000 (Malvern Instruments Ltd.) W%m\Z&&?&&Kls* tt 

T, TfBi£<fc BtfifiPftSMfr Span £$8£>fc« 

Span= (d(0.9) -d(O.l) ) /d(0.5) 
(fcfcU d (0. 5) WttW5 0X*tcnJ:D*#<, 5 0%A^n«kO/h$Vi 
fcV>3tt^*tfmT!*b&ft* d(O.l) jann^TOttWttWlOXT 

fest^^Mm^bfcm d(o.9> ttcnar««W9oxwttf 

(6) Hffe*3Sfifi©«tefMB 

##irefc, IOin>h77hW:W^ 1 0 0 0 OHH»D5gU«R^5 
(H^J2 1) 
(A) 

STf, ff$^J5 0 0A©m<b-f>> ? ^A«^lS^c^^X^±^, 7*;* 
fi:LF710N (M^XS) OtfmiWiifca-f'f^ 
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(B) KffiO^^ 

iW^bt SI©,, A1 2 0 3 , B 2 0 3 , Bi,0,RlX ZnO 0»*tt*Mk * 
JWfcTttKl 2 0 0 0 c p s fcfc*£Sfcfl»Ebfc'*-;* hSfBRbfc.*©** 

7^ij;^^>flEAU5 3B (OTIH (*) *D /IPDI*SB« 
JdlW^-Ht-HX CGMSXJR («0 W fcCB (*-#>^yf) 
4phr,tttHHI*>hO>N0 7 (t»JX>bflJ*(»)» 2phr (p 
hrtUfllllOOllSI5W§llS5) S**PU filOft Vx-vhSfr 

7^'j;^^>»AU2 0 4B Mill («0 » /ipdi** 
«JWx^«fe;WN-H^- HX (iiili («0 » CiW>i0phr, 
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«ne (i) ~ (6) \zm*mMfo&^ tm«ERira**^it©*«ffffi 

huIB (1) ~ (6) fc=fiev>*6*#«rtk ^^m^t^H^^^K^^ffMB 
(H«J2 3) 

iftia (i) ~ (6) Ki^«H*#*Hk n^^tsmmm^mmfDrnmnm 
mmw2 4) 

tfjiB (i) ~ (6) \zWt*t8ski&&&* m^w&.mmmm^mm(Dmmwm 
©*s***3tezft*r. 
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mum 2 5) 

mmm2 i\z^x, mzms 0 0 A©tM>^Atgrwc^7^i 
yymmm : lf 7 1 on^-t^ >^~r *m>ote, 7y*tis : 

tuiE (1) ~ (6) \zm*mmw®&> n^mxmm^mmvmfmm 

(^S#J2 6) 

XXttf- Span ^ilUfc^ttlSlfttT, BfISSS^fl5tfc, 

flftflB (1) - (6) »wttRrwia««^«©«i«Bmfi 

(HJfi^J2 7) 

mm (i) - (6) k^^##&> m^mzmmm^mmvmmmm 

(it WO 1 ) 

MIB (1) ~ (6) ^^#&Rt)CH^^«©atEfF« 
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